This paper expands the existing informational and analytical opportunities of application of the results of business tendency surveys which solve the problem of the loss of valuable statistical information in its traditional aggregation into simple and composite indicators. Based on methods of multidimensional classification, an algorithm of statistical analysis significantly raises the analytical opportunities for the more wide measurement of trajectories of development and short-term fluctuations of branch of the information technology (IT) is developed and discussed. This allows the construction of behavioral models of business tendency data which improve the understanding of the business cycle in more detail. Furthermore the empirical results confirm the possibility of receiving various information which increases the analytical potential of business tendency surveys.
term fluctuations of the IT segment quickly (RAEX (Jekspert RA, 2018) , "CNews Analytics" (CNews Analytics, 2018) , "E-Government Development Survey" (E-Government Development Survey, 2018) , ICT Development Index (IDI) (ICT Development Index 2017 , "ICT Globalization Index", "Networked Society City Index", "The Web Index" (The Web Index, 2018) , e-Friction Index (Boston Consulting Group + ICANN (Low J-R, 2015) ) etc.). This is also true for analytical reports by various research organizations (IDC Russia/CIS, Gartner , Ernst & Young (Ernst & Young, 2018) This need to be eliminated so all societies can contribution to sustainable development and other international level.
The leading region in development of ICT is Europe, demonstrated by the IDI value which is higher than the world average (7.50). This reflects the high level of economic development of the region, the existence of the competitive markets and high levels of skills in ICT. According to ITU data, the ICT development index 2017, the first five countries are Iceland (8.98), South Korea (8.85) , Switzerland (8.74) , Denmark (8.71), and Great Britain (8.65 ). Russia is 45th having lost two positions since 2016, although Russia's ICT development index grew from 6.91 to 7.07 (ICT Development Index 2017 .
There are some advantages in identifying worldwide tendencies using these sources, since, for example, ratings show the conditions for transforming branches, reveal barriers and define priorities for state policy. They set the thinking for how to separate sectors, in particular of the Russian economy, so they are not left out of "digital revolution", and to create an ecosystem of strong players who can provide ideas and strategies for big data.
There are frequent changes in the calculation for assessing ICT sectors which often involve change caused by stereotypes, the geopolitical situation and the dynamics of key national macroeconomic trends. Thus, along with their advantages, some problems of the most widespread information content are the variety and instability of methodological approaches, the representativeness of samples, the instability of the distribution of published information, the narrow range of composite indicators for business climate estimated on the basis of business tendency surveys. It is difficult, therefore, to distil and detail the development of IT segment at various stages of the business cycle. The increasing scale and the considerable uncertainty related to ICT require more information, direct dialogue with participants, and actions from all the parties. In the OECD, questions about the measurement of these services in the system of National accounts (SNA) and the sufficiency of the statistical framework both for large-scale research of branch processes and for receiving of the detailed estimates are more and more relevant (OECD 2017a).
It is possible to collect more, and more reliable, information using the analysis of the development of the IT segment at the company level when carrying out business tendency surveys. For modeling the business climate, timely expanded estimates through the use of periodical monitoring (not only from decision-making bodies, but also from economic agents) can accelerate the acceptance of strategic corrective actions (especially in post-recessionary or stagnant phases of the business cycle).
Long-term international and Russian research demonstrates that statistical time series and business-climate indicators (BCI) calculated on their basis, are necessary for complex, and local monitoring of branch tendencies in various sectors of economy (EC, 2017 , OECD, 2003 .
However, in practice in many countries there are no the published aggregated indicators for the measurement of the IT segment.
In Russia for the analysis of the IT segment a system of nonparametric indicators and the composite indicator of business activity calculated on their basis, the index of enterprise confidence (IEC), is used. IEC is the average of the estimates (as percentage changes in demand for services during the current quarter in comparison with the previous quarter, and also the expected change of demand for services in the following quarter). This indicator has wide circulation in business tendency surveys in the European Community and the Eurozone (The Joint Harmonised EU Programme of Business and Consumer Surveys, 2014).
The rapid development of services related to IT needs expansion and a more detailed specification of the currently limited information. The more the ICT sphere grows, the more insistent is the need for methodologically developed tools and the subsequent economic analysis, to react quickly and comprehensively to the current and future tendencies of the IT segment as key conductor of development of technologies. The increasing scale and the considerable uncertainty connected related with digital shift demand the increasing volume of the facts, dialogue directly with participants of technological process and actions of all interested parties.
In this regard it is expedient to involve and expand researches as which basis are the harmonized, methodologically developed statistical tools allowing to measure key tendencies of development of IT segment, proceeding from enterprise estimates in the mode of almost real time.
This paper offers a technique to carry out a detailed structuring of the opinions of heads of IT companies on past, present and future tendencies, on the basis of business tendency surveys of the Russian IT segment. 
Date and Methodology

Empirical base of research
The empirical basis of this research are the results of business tendency surveys of the organizations rendering information -technological services carried out during 2010 -2017. According to OKVED2 in Russia to such organizations are carried the economic agents who are carrying out the following kinds of activity: development of the computer software, activity advisory and works in the field of computer technologies, activities for management of the computer equipment, activities for data processing, rendering of services for placement of information and the activity related with it (Indikatory cifrovoj jekonomiki : 2018, 2018) . Results of this activity can be realized, both on internal, and in foreign markets. The group of the variables included in the technique of creation of behavioral models contains in the section of questionnaires -"Indicators of activity of the organization" and characterize the flowing and expected demand changes; investment activity; competitiveness; economic situation.
The creation of the behavioral models
It should be noted that the offered technique based on methods of multidimensional classification allows to analyze various processes of the deep branch changes which arose owing to influence on the organizations of various on scale business tendency factors (Ajvazjan et al., 1974) , (Aleskerov et al., 2013) , (Arhipova et al., 2010) . For the first time in Russian statistical practice, being based on the information base of qualitative type containing estimates of financial and economic activity of the heads of organizations rendering it is informational and technological services, without using the habitual aggregated estimates, changes of behavioral reactions to business shocks are revealed and analyzed. Using the models, the transformation of entrepreneurial mindsets during the business cycle over the last ten years that allowed to raise considerably the existing analytical opportunities of measurement of business activity and an assessment of a cumulative condition of business climate of IT segment in general is thoroughly investigated.
At the same time, in this research, it is proved that the cyclical analysis, which, based on calculations of balances of estimates of respondents and composite indicators of business climate is not the only measure of information potential of business survey tendencies promoting careful analytical study of branch tendencies. A similar point of view is found in research studying the practical application and distribution of business polls (Mitchell et al., 2002) , (Crosilla et al., 2010) . In particular, after the analysis, which is carried out, by Carlson and Parkin in many works, the criticism of use only of a balance method of quantification of a final data of surveys was traced. It is necessary to understand the identification of the balance value as the difference of shares of the respondents who noted an increase or decrease of value in any indicator in comparison with the previous period хas a percentage).
Among the foreign researches studying problems of quantification of information, it is possible to note the work of the Italian researchers of ISAE "New proposals for the quantification of qualitative survey data" (Proietti et al, 2007) based on the spectral analysis of the business climate tendency. The methods of quantification of surveys, in particular the method of scaling of qualitative signs and their quantification are also discussed in one of the researches of ISAE specialists (Crosilla et al, 2009 ) and in the paper of their German colleagues form the ifo institute -CESifo Group Munich (Pesaran et al, 2005) .
The logic of the processing and interpretation of results of surveys is that the initial data appear in the form of distributions of opinions who specified one of answers "increase", "no change", "decrease" or if the indicator is, "above normal level", "at normal level", "below normal level". In the classical theory of measurements, the scale is identified as unambiguous display of empirical system on the relations in numerical system with the corresponding relations. Within such questions between the surveyed objects the sequence relations are established, and the corresponding qualitative signs are measured by a serial scale. Thus at each point of such a scale a certain number demonstrating the relative intensity of a qualitative sign is identified (Suppes et al., 1962) , (Pfanzagl, 1976) , (Kitrar et al., 2018) . When carrying out classification the method of k-averages is applied. The formalized description of algorithm is given below.
S -is a set of clusters, = { 1 , … , }, where К is the number of clusters.
-is a centroid of cluster , ∈ ℝ . There are M objects of clustering, which are IT organizations in this research. (М = 600):
where = 8 * 1 = 8 (annual data for 2010-2017).
As a proximity measure in this algorithm the Euclidean metrics was used:
, where , ∈ ℝ .
The classification problem is in the minimization of the total square deviation of objects x i from the centroid of clusters μ i and is as follows:
Functionality of quality -the minimization of a total square deviation of objects of x i from the centers μ i of clusters of S i where i=1,2…9. Originally, as the center of clusters its ideal representatives to which each studied object (organization) is compared acted.
As a result of the preliminary analysis 9 clusters, at the heart of which three typological groups of companies were allocated: high (type A); average (type B) and low potential of business activity (type C).
The group of type "A" is presented by the organizations in which for the considered year positive estimates of these indicators were noted (i. e. businessmen in the questionnaire pointed to increase in demand, investments, competitiveness, etc.). The group of type "B" included the organizations with which during the studied period the dynamics of indicators remained without change of rather previous year. The group of type "C" is presented by the organizations at which decrease in economic activity in comparison with the previous monitoring period was observed.
As a result, 9 behavioral groups together with a task of an initial arrangement of centroid of a clustering are presented to ( Results of the given technique will be involved in the analysis of a condition of business climate of IT segment for identification and a specification of behavior of businessmen in the period of the most evident cyclic episodes and business tendency calls during 2010-2017.
Findings
According to the presented technique, for formation of a detailed picture of evolutionary development of IT segment, we will consider the obtained behavioral models reflecting reaction of respondents-participants of poll on the developing business tendencies during 2010 -2017.
Along with quantitative indices, the results of the development of the Russian IT segment for the specified period were traditionally represented by the aggregated indicators of business activity that limits possibilities of carrying out expanded analytical interpretation of branch changes, the decision to detail reaction of respondents and to present 8 behavioral models containing results of each business survey to the comparative analysis was made.
In particular, such timeline and its subsequent analysis covering retrospective results At estimation of the received behavioral models specifically we will track distribution of the organizations not only possessing high and low potential (type "A" and "C", respectively), but also the surveys making throughout the entire period the most stable group "B". 
Source: composed by the authors
Proceeding from the received groups it is possible to draw a conclusion that in 2010 and 2011 the majority of firms (60% on selection) belonged to type "B" and were concentrated round a neutral position on the relation as to the current estimates, and short-term expectations.
However, in 2011 in group with neutral answers there was an expansion of the BA group reflecting a growth in neutral/positive mood of respondents.
The signals of improvement of a situation in a segment were given also by changes in groups "A" and "C". So, if in 2010 the general share of the organizations in group "C" which heads gave mainly negative estimates to the developed tendencies and expectations, made 23%, in 2011 their share decreased to 14%. At the same time, the general share of the successful organizations increased from 17 to 26%. In addition, in all groups the tendency of growth of positive estimates concerning prospects of development of the companies in 2012 was noted.
Thus, proceeding from Fig. 1 it is possible to draw a conclusion that the branch of information and technological services in 2011 followed in a waterway of the stabilization post-crisis measures which caused functioning of business in more favorable market conditions.
Nevertheless, despite 2011 sated with post-crisis compensation activity, it would seem put all prerequisites for further formation of IT sector for future periods, in 2012 the economic situation began to become aggravated. Dynamics of development of the companies was slowed down, and the come period was rather conservative.
The happening changes in 2012 and 2013 rather brightly reveal in behavioral models that reflect changes relatively 2011.
According to the groups defined by the methodology described above, we will consider Fig. 2 . In all groups, increase of pessimism in answers respondents is distinctly traced and growth of groups with negative estimates is recorded. Therefore, relatively 2011 the AC group in 2012 increased from 6 to 10%; "BC" -from 2 to 10%; "CC" -from 2 to 9%. However, in general, the group "A" decreased slightly: from 26 to 23%. Growth of a share of the companies of type "C" made from 14 to 18%. Similar changes showed also behavioral groups (Fig 3.) . At the same time the happening changes in behavioral models reflecting significant increase in comparison with 2014 in a share of the organizations, which got to a cluster "C", to 36% are presented.
Against two presented groups a certain optimism causes a condition of the group "B" which included IT organizations, which heads remained insensitive to current changes and are rather positive to the expected changes in business tendencies. Though this fact is a little leveled by decrease in BB group from 42 to 30%, in general in group "B" the maximum majority of the companies (54%) continued to concentrate being characterized by primary resistance to an external environment.
Nevertheless, specification of each group allows noting that in 2016 there will be favorable correcting changes. First of all, it is reflected by such groups as -"CC", the share of the companies in which in 2015 decreased to 6 against 12% and "CA" -growth to 18 against 7% in 2014, and also "AC" -decrease from 8 to 3%, respectively. (Fig 5. ).
The analysis of each group reflects positive tendencies not only the current, but also future development of a segment. Therefore, for example, during 2016 the group of companies possessing high business potential -from 9 to 16% almost increased twice. The accent in its change is the share of AC group on which it is possible to draw a conclusion on reduction of negative expectations for 2016.
Significant positive changes of rather previous period are traced also in group "C", where the share of the companies with adverse business climate decreased from 36 to 17%. Moreover, in this group the number of respondents ("CC"), who estimate development prospects negatively, decreased.
Similar tendencies are also created in group "B" in which the growth of BA and BB groups is swept up and on their background leveling of "BC" showing easing of neutral / negative estimates. Thus, the adverse business atmosphere, characteristic for last year in the IT sphere, considerably improved, and depressive estimates of heads in 2016 were replaced with more optimistic. Tactical realities, acting as a platform for a creative, continued to increase resistance to stress and adaptability of the IT organizations. Considering the changes in the types of respondents reflecting expectations, it is expected that in 2018 IT will continue to increase growth rates. However, it should be noted that despite expeditious restoration after crisis in 2010 and 2011 the share of IT companies which were concentrated on a neutral position on the current estimates and short-term expectations was much lower than in 2017. The expansion of group "B" which began in 2016 and continued in 2017, having made 74% against 60% in 2010 allows to note that now the enterprise potential and adaptability to macroeconomic fluctuations were considerably stronger (Fig. 7) . 
